







NUMERICAL ANALYSIS OF BOVINE TRABECULAR BONE BY USING 
PHYSIOLOGICAL LOADS SPECIFIC TO NORMAL WALKING LOADS AND 








A dissertation submitted in partial fulfillment of the 
requirements for the award of the degree of 





Faculty of Mechanical Engineering 

























To my parents and family, thanks for patiently supports and courage during till 
























 In humble to Allah, The Eternal Refuge, neither begets nor is born, Nor is 
there to Him any equivalent. I am as one of the creatures. Allah, Him the creator of 
everything allows me to complete this dissertation as fulfillment of Master Science in 
Mechanical Engineering by taught course.  
 In a deepest appreciation goes to my supervisor Dr Muhammad Noor B. 
Harun on the valuable encourage to this dissertation project. Followed by my co-
supervisor on continuous support through project, with tight follow-up, 
courageousness to give and share anything important in the completion project. At 
the same time, I would like to thanks to my colleagues in accompanying experiences, 
thought, moral support and everything during project execution.  
 In instance to my closest friend, she lures so much support on providing 
journal which is related from biological matter till medical term. With time, money 
she spent for just to explain and makes me understand thoroughly the medical was 
such valuables effort. May Allah give the best return on the efforts offered. 
 Last but not least, my greatest appreciation to everyone who has been 



















 This project is containing of simulation on sectioned Bovine Trabecular 
Bone. The Bone was extracted from fresh bovine bone with interested section 
dimension for about 2 × 2 × 3.5 mm. After scanned process through µCT scanner, the 
bone was constructed via Mimics software. With preferred size of elements and 
consumed time per simulation, 774,996 elements were selected meshing number to 
use. Combination of 3 axes loads for both physiological movement specific to 
normal walking loads and downstairs loads, those presented one minute trends cycle 
completed both cycle as reliable applying loads in the consequent Trabecular Bone 
model. Simulation was conducted by fixed the model at the bottom and applying gait 
loads at the top, revealed most deflection of Trabecular Bone were occurred while 
down stairs activities. The most stress entire simulation also weighed to down stairs 
activities. From that, it composes young modulus for normal walking is 14.8Gpa. In 
the other hand, downstairs activities complies 14.9Gpa. Deviation on the 
experimental data of compressive test, could be translate on different of density 
model, besides, by doing only compressive stress could not represent on 




















 Projek ini mengandungi simulasi Tulang Trabecular lembu yang telah 
disegmen. Tulang tersebut diekstrak dari tulang lembu segar dengan dimensi seksyen 
utama untuk 2 × 2 × 3.5mm. Selepas proses imbasan melalui pengimbas µCT, tulang 
telah dibina melalui perisian Mimics. Dengan saiz pilihan elemen dan masa yang 
digunakan setiap simulasi, 774.996 elemen dipilih bersirat nombor untuk kegunaan. 
Gabungan 3 paksi beban bagi pergerakan kedua-dua fisiologi spesifik kepada beban 
berjalan normal dan beban menuruni tangga, yang dibentangkan satu minit trend 
kitaran, ia tersebut menyempurnakan kitaran kedua-dua sebagai beban aplikasi dalam 
model Tulang Trabecular. Simulasi telah dijalankan dengan model berada pada 
posisi tetap disebelah bawah dan menggunakan beban di atas, ini telah mendedahkan 
pesongan yang paling pada Tulang Trabecular berlaku semasa aktiviti menuruni 
tangga. Keseluruhan simulasi yang paling tekanan juga ditimbangi kepada aktiviti-
aktiviti menuruni tangga. Daripada itu, ia menghasilkan “Modulus young” untuk 
berjalan normal adalah 14.8Gpa. Selain itu, aktiviti-aktiviti menuruni tangga juga 
mematuhi 14.9Gpa. Sisihan pada data eksperimen ujian mampatan, boleh 
diterjemahkan pada model yang berbeza ketumpatan, selain dengan melakukan 
hanya kepada tegasan mampatan dan tidak boleh mewakili beban fisiologi sebagai 
menyamai keadaan sebenar sebenar 
 
 
 
 
 
